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(54)Title: SOLID-STATE COLOR IMAGER 



(57) Abstract 

A solid-state color imager comprising a solid- 
state color imaging clement (2) having a color 
separating filter in which arrangement patterns are 
repeatedly provided, each arrangement pattern has 
four pixels adjacent to one another vertically and 
horizontally, the two upper pixels are a full color 
transmission filter and a cyan transmission filter 
arranged from the left, and the two lower pixels are a 
yellow transmission filter and a full color 
transmission filter arranged from the left, storage 
means (5) for receiving color signals outputted from 
the pixels and storing them therein, correlation 
calculating means (6) for calculating the correlations 
of pixels around interpolation object pixels 
comprised of the cyan signal pixels and yellow 
signal pixels stored in the storage means, and 
interpolating means (7) for performing interpolation 
in the direction in which the correlation increases 
and calculating full color transmission signals in the 
positions of the interpolation object pixels. 
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Ifc&fl-^fcis ilMfe ( R )-. 4»6 (G), Iffe (B) ©^03IfiT 
(R-Y, B-Y) Tifc^ *>r$**Ho RGB© 3 lSfe|±» iiS^ 

«i»ni<z)i*«fta«k:tttonTv^s. n** (8-91*1* mm.& & < v ib 

25 -f ©PRfcfc t,*i*l8fcfHi-9©*iC{±» 4:2:0. * fc (±, 4:1: 
lJB5Sfci*«fts ft;fcfr?>fflV> &ttS 4 : 2 : 2^iC(c]:b^ > 
fixate 3 n&*fts£i^. 
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(3t^«) cga-rasa**? a 

i£^2©SSM±tcfiS*£fe#gi:7-r;i/*fcj:, T-fc:>*fe (Mg), 
(G). «>r>e (Cy), Mfe (Ye) J;D««, SB 2 (b) EIC^ 

2 Jiic^^^ixSo 2 «s *£&£;h, 

K3k&c>, 1 M#©*f (yk aw i *r©£^m-# (r-y. 

B-Y) Sf^*. 
W p'C *©«SM©£fifci§«<0 — Y(h,v)&, 
Y(0,0) = Mg(0,0)+G(l,0)+Cy(O,l)+Ye(l,l) 
Y(1,0) = G(l,0)+Mg(2,0)+Ye(l,l)+Cy(2,l) 
Y(0,1) = Cy(0,lHYe(l,l)+G(0,2)+Mg(l,2) 
Y(l,l) ■ = Ye(l,l)+Cy(2,l)+Mg<l,2)+G(2,2) 

MMR - Y(h,v)tt 

R-Y(O.O) = Mg(0,0)-G(l,0)-Cy(0,l)+Ye(l,l) 
R-Y(O.l) = -G(l,0)+Mg{2,0)+Ye(l,l)-Cy(2,l) 
R-Y(l.O) = -Cy(0,l)+Ye(l,l)-G(0,2)+Mg(l,2) 
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3 

R-Y(l.l) = Ye(l,l)-Cy(Z,l)+Mg(l,Z)-G(2,2) 

B-Y(h,v)Ji. 
B-Y(O.O) = Mg(0,0)-G(l,0)+Cy(0,l)-Ye(l,l) 
B-Y(0,1) = -G(l,0)+Mg(2,0)-Ye(l,l)+Cy(2,l) 
B-Y(1,0) = Cy(0,l)-Ye(l,l)-G(0,2)+Mg(l,2) 
B-Y(l.l) = -Ye(l,l)+Cy(2,l)+Mg(l,2)-G(2,2) 

m&ttt.*), 4:4: 4«^fc«ti. *** ffi*i»SK » 

4:2: 2 Jfcit, 4:2:0. 4:1: 1 J£ s£ ^ <Z> S£ Jft # ?t to ix 3 . 

LTl±{5ie»*J!t^nT:i3e»r. fed*? -f ;i/*tt. 4:4: 4?f$^CD 
ttij3&M&.£ £ tl, 4:2: OJBiC, 4:1: 1 ffciS i: ^ tcW&R. 

Ml 2 (b) |Ct!tt5Y (0, 0) £Y ( 0 , 1) ft S » ^ t tt » 
G (1, 0) £Ye (1, 1) tfiULtffiJDftSfJ'?), 

>feSiiS7 l <H, 4 )]/# lfi. <£>4Pi^l£Z>£:-3E> 
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U?CL, *i¥jgM:fe«fctJ c fefSM-^©£&i$k:. te&ltfc 

t) . 1*J£©feMC»B-r £ i: > * © V- > 7 y > y u - j» 

10 {±. 'fit © "tf > 7" 'J — I" «fc OTtf^TI' 1 ?!. C CDfc#>£-fe© 

& 1 5 B^ftjeofila^fcfcllifl U5t*g-&©^ #r t> £ Ul^O«?^^ 
t..JBl 5 12{Z*3^Ts flMtt. 2 7T#:£ft- s i-©-9->7-'; 

15 >ya***, M6|*i>*e-£©iEW4. SLTHi. St. Hlfttf, fe 

5 It^t «fc -5 t:. tt/ 2 *-e©»«Kf*Sfc:^**i.-c L £ 5 . £©fc 
20 564t5. 

»»^t£$S3^L, *©^«Ilig|£SiSLfcfe{B-«i£ffitNX. 
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±tB©ni® &i?&-r sfc^tc #igBji©i)f*©£Siatg i illegal© 

-f ;i/ ^ t ft 5 » «I E 4 M* © E*J C 

4 OfflW BC<a-# £ 2 ?i*S©feM«^ i: D ffi *©PB£, huSB4 
O0»ac«-^0 ? *>© 2 -^«:Hufa^fe^3l7 -f ©<*©tf*8 A> £ 
fiKU, 8!) © 2 o$HufB±fe^iS7 >r ;u*©tf$B£:, ^iKit^ 

20 *IS0J3©ifi;>fc©36HSS 2 5— »lft|SBU:. 

^411^ 1 -o©Bai — > fcf -5 BygHfe^tS^ w HE £ 2 

S*, 2 ®^t^-5«fiifcT-ft tK hIEKW* * — fcfcS£ 

n -5 ft w a* h , 4o©»BEe^fcx zwaoesss-^tf*- 1 ot^?, 

25 45, ^tf- 6 -3©«-5fcf£ »K 4:2: 0 7j SC ©g|§g tz &±i T 2> , Z. 
tZftWltT i> fc©Tft io CftCfctK 4:2: 0 #5£©gS§gC:fc 
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6 OfflM^fcfl* t) s 4:1: 1 y&5$©«SfcUJ* 1" * , d 
5 t$ ! ltS[i:-r^4)CDT-fe-5o cftCiD, 4:1: 1 ^ 5£co $fci§ iz i> 

5411* 1 ocdIS — > hf £BuI3&#gf7 -r ±S(5 2 

m^fStt. hS3»«ll8Ii*fc*©«iafc*affl*fc£fc*l**. ttttflfl 
25 H*ft$tr. W*iRl*fett«E*lRlcDfflH**llctfl-rs» z.t*&mt 
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lf#©$Sfflfg 4 JM53«g©©#:* 5-a*8BC*lM, ±£4eHft* 
tB^Stt, ±8B*»IBIII*fc*©JS>a£»atfu*i:C43W-S. filfiffl 

®i££^ir, ra#ft£fc(±)K*;SiR}©ffiKlftx 4s«fctf, fcjfrfl 
io a»o±*gu * fc fct # tfa a» o t * irk tz Jj so * s o _t * iaa x 

L^IrK £±LM|rK &TL^^|b], ©*¥j£fl¥&&©& to 

^^©l5H^4rilBi6©S^* ^-»B«fifc43^T» ±SB4SHft8 
ffi^Sttx ±gBtt«R8ii*fc*©HiaK:»aiB#fcfc43W-*, SiPl 
U^^^tr. «^fp]ife(±iKe^fpJ©fflMe> is J: V, * £ t % 

20 T^IrK *fcl4£;&fta»T3±3EriRU *fctt£JfrlRia»^TJ&l3K 

[60, £TL*/f|6j, ©»ft»M©&ft*<K«T*f*ffl'£ljTS. 
25 »jfc©«ffl*4Effi«©H<**7-»fc«Bfc:43^T. -LHB*§Mftll 

4B 18 ft © * ffl III ft # IS! ± T £ l > o ft m £ M T £ . 
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ffi^Sfcfc. ±XBttMISHXaJ122£&£liftia££H-&, ftfeft-Sfi: 
«6*WJ»H*HJ©«*fc:«fc^T* *§B8ffi£3?iB-f c fc£f$^|jt^:1r 
a&cD-e^fc£ 0 cfttcj;5, &*tPia ij^C J: t> ifi n IK 1£ HI * T »tti T 

k*i**x **iiaiiS3i6oe«-9*ffl v»rt, &tt*§faiHi*<z>nis<z>, 

ffe©^^-{i^MP^[ij^^c!3fefi^fi£^*^ffl-r si kctD, mrjal 
m&mntizcDX', ffimmmwfct l use ft liz < o t v^ 

its *^BJi©lf tutayw&mm 1 3E£e«cDBU*a-5— JftflUKBtt. 
BCfcHTs _tE1ilH«UI^atiU ±e«MfltJ*ffl^«fc:J: D*ttiS 

5feMfs-^©y-< > *Tif saassris-r, c t fc^eat-r 
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z &m.m ^ <d v 4 > % ±izmmm iz c t mito cc t if s ®i *ssr „ 

If ^©$5 IS m 4 gggB4fi<Z>B9tt:£> 7-j|Mgl:*i^> ±i3MP^SltS 

ix [z. x. t3 N js«iftfijifl-**>t,«e©^*ffin taunt «t d 

if 3t©i5Wm 1 5 jae*«DH#3b^— «flft*«t:ij^T» ±H3MP^^ 
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fflW©*S^j&6]2&»fc:^i: * C ttffl tt«(4$t£ 81 S £ 'n to & ^ * it* 
5 **BJ3©I§;fc©!&Hffi 1 83££tt©Btt*>7-£fe£Ktt. 

+ zwtffi4wmtp£±&mm7 < >\>* 2m. s/rvfeaaa? * 1 

IK 2 iE £ Ifc D tH T 0 E§ £ s£ 3 £ fcc J: D % S^Ptiii J S<, fSJW 
*flEfc:i3HTt»*fli©8:^ ilftfclSIffcft^ — *i&2SS£^SlT- 

©*S ir*#filfc:*snTl!llHftfTV^ ±E*l*IBIli*fflte«©±fej*» 

m-^Zs+W-Tz^mt *snx4 ktio. »&«?&£©&<&£<£*£ 



Bl Son* ft Sing 
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mi (a) *&BM<Dmi*.i3^-Wi&%iW(D7''o >? ?m 0 

» 1 (b) Htt» mi (a) BKD@<*»«jfc : 5P±fc:IBBT*fe#* 
mi (c) mii, mi (a) B©H<*»**7-±fc:BB«1-*fe^« 

SS2 (b) Ski, i2 (a) ta©HflEa«*^±fcffi«1-afe«'II 

7 -r ©x^ — >m 0 
13 (a) ili, &&BJ}<DnM<DBm 1 iz&ilZ . EHfc:& f7 -Jg& 
10 2tg©4 : 2 : 0 JfJxt©)liilSfe^M-^©(±S £ S^tB. 

s&3 (b) bb, ^ftwoimmnrnm 2 c ^-(t 5 » @#*^-jsgi 
^^©4 : 1 : imi&(Dnm&m.m j %<DtxLW. : &^Tmo 

ft 4 HI** *^BJ©HJ6©fl5ffi 1 tftits, 4:2: OJfcjSl-effi* 
15 ^5S{±, *%0J©?m0>J&1B 2 4:1: lB^m±l 

me ma. #&Bj§©itifl5©j&j?g 3 ~ 7 c a *B3ftH** v-»«tss 
20 m7m\±, ©*»©*&» 6 (c^it 5, tanjgirm, rans^-fa 

25 (L^4#i6jh av, SMi^Mtsi-efcSo 

^10014, *»HJ§©Htt©JB!B 9 fc;J3W-3, tSB3«£ % feiif 

sei 1 EHi, *f6B^©nite©ff$fli 9 c«tfi, fem&t, &mm% 
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ffftKiyj-rsia-C**. 

i 6 *#ga^cDnni5o^si i i £ i zmfou ^—m&mw<D 

^JgcDBSS 1 . 

«t, *^0j©aS^G>iefflm i si, mmcommm 2 juc*t*&-t 

*1 (a) HHt, *«IW©flllS©»JB 1 C i*H«t*^— aiftSSSi 
iijg fcH&M*? (fgf^) t^iStS 

t^s. 3 Butts**? n -5 bh&s-^ *>* ^jummm-^ 
t**i-af^ffl fcfifc ^ tot, AD*tft»ib»*)iiifi8*nT^*. 4 
a d ^fts » e> « e> y s> * jvmmm^ *&fg.m^ fcessfls-^t 

Ill (b) Htt. * 1 (a) BH3*tJ-*ia(*»«3R J ?2eD*iBtft 
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H3 (a) H(S, *I5JK«DJKJB 1 il (a) HI t Js £ E&M 

5 sg i (a) hc^t. K&m i &m.L-z$LWt*izmi&m®iM?Bkm 

<*m £Mff^ <*SUi*) KgftL* AD£&g§3T@ 

io ^i:<*^{s^tc£&-r £>» B ft » {ft US? 2 fctfSfi-r -sfe^-as 

7 ;u^cDiBy>J*«!B 1 (b) Ht^r «t -5 t« 2 H3l6x *2I*o/^ 

<=>SSfei25©7 -r ^fijgj©? -f tU 4 iSJg* 2 IE 

15 m-fr-Zi&.'&M ? < )vv & t> %s ftfi© 2 m^a s •> 7 > &mm7 * jv* . 
btizm&m^it. ±&mm i i/7>&mm 1 1, ftfi«« 1 m 

»4 )H?j£M^ 4 R-Y&gm-^ 1 (1. B-Yfe^fl^- 1 

20 14iiii7t4. 

H-C, lf§3 (a) H*#JHL&#£, SHHI"*. 

G. B) trU-ffc. ffi^l±W = R + G + B s Cy = G + B, Ye=R 
25 +Gt45, PJKti^^Rs G, BE£#-f^Tfre, fc-^Tfc »K 

Y(h,v)=axW(h,v) 
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fcU h + v(±> S8 3 (a) E©«lfc:*i^-tttftfc«*fci:&«. 
Y(h,v)=ax((W(h-l,v)+W(h+l,v)+W(h,v-l)+W(h J v+l))-=-4) 

R(h,v)=ax (w(h-l,v)+w(h+l,v)+w(h, v-l)+w(h,v+l ))-^4 

-bx(Cy(h,v)x4«y(h-2,v)+Cy(h+2,v)+Cy(h,v-2)+Cy(h,v+2))-=-8 
Y(h,v)=bxCy(h,v)+R(h,v) 

»£fcfi-5J&#*CDBjcfi#j!»*!6e^CDT?» JSS2iIi^ & MRS L , 
B(h,v)=ax( w (h-l,v)+H(h+l,v)+w(h,v-l)+w(h,v+l))-=-4 

-cx(Ye(h,v)x4+Ye(h-2,v) + Ye<h+2,v)+Ye(h,v-2)+Ye(h,v+2))-^8 
Y(h,v)=cxYe(h,v)tB(h,v) 

i&IS5ci:L> h + vli, g§ 3 (a) m cd#ij <c & v> t fc 3f|& £ & 0 „ 
^>7*>£7 ^ ;u*©ifc*t5ig©hfc}:^8Sc, vttffitt & D . 4 
;i/*©&£{t/.gGDhfi{gi$U vHf!$i:6Jo 
CyHifl, StfY e lif&fr £,5R0>fc)tf|g©^ Yli, RSVB^liS 

6, C yMiwOUT&G + BjEifc^As. Y e MM £ o t\ X ii R + Gc£ 

• ft * «fS b & $ * is^ Y ft £ „ 

feMfg^ ( R — Y , B-Y) COHTtt, »*fi*4ffli:-P^ 
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1 <@<Dtg?B£i& !) mL. 0&@-9<Z>ft 2 #t 2 ji J*s £ i: o 

&MfI^£glffi©R, Bfife^tt, 

R(h,v)=axtf((h div 2)*2,(v div 2)*2)-bxCy((h div 2)*2+l,(v div 2)*2) 
B(h,v)=axW((h div 2)*2+l,(v div 2)*Z+l)-cxYe((h div 2)*2,(v div 2)*2H) 
tTZo $6C, Gtt. 

G(h,v)=ax(W((h div 2)*2,(v div 2)*2)+W((h div 2)*2+l,(v div 2)»2+l)) 
^-2-R(h,v)-B(h,v) 

R-Y(h.v) = 2xR(h,v)-G(h,v) 
B-Y(h.v) = 2xB(h,v)-G(h,v) 

tlZMTZo ^^T> a> b, c fi y 4 ± t y 0 V > v SMSf * £ 
#>£Hli!fci:L> div l±§&©|&^0&0<^£^ !) & L*J^£^ }£T £ 

its. 

«±©ttff*?T -5 £ fcCJ: ^>T^ Sg 3 (a) |3| tc ^ T «t o lz „ ft 2 
BX« i2ii©4 101t|gi§Yt«L < 2 ttJSBOlSllg-^R - Y, 
B-YS- 1 fla*»6*ifc£ fcfcifc: t>, fg3 (a) UltC^-r, 4:2: 

TttO. 3. BtOHTIiO. 59v GtoHTttO. 1 1 <D &J £- £ 

is^-ric: ttct^T, m±&mm? * * t> com^m<D tti±&&m% 

Wfe, ^ft-eftR, G, B) f^ti:, w 
= R + G + B, Cy = G+B, Ye=R + Gt55fi s > ±!3©iS;££ 
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Y = 0. 30R + 0. 59G + 0. 1 IB 

as* ens u 

5 W=0. 30R + 0. 59G+0. 1 IB 
C y = ( 0 . 5 9G + 0. 1 IB) -rO. 7 
Ye=(0. 30R + 0. 5 9 6} tO. 89 
-5. 

z(Dti ±&mmy i ji** cd$> ztfLWwmj&m^Y tz-oi^x \z, 

Y(h,v)=axW(h,v) 

Y(h > v)=ax((W(h-l,v)+W(h+l,v)+W(h,v-l)+W(h,v+l))H-4) 

20 Y(h,v)=ax((w(b-1, v)+W(h+l,v)+W(h,v-l)+W(h,v+l ))-r4) 

+0.7xbx(Cy(h-2,v)-=-2-(Cy(h+2,v)4Cy(h,v-2)+Cy(h,v+2)+Cy(h,v))-=-8) 
life 7 4 JI/*©a*ffiB<Z>|*M-9YT**i«, 
y(h,v)=ax((W(h-l,v)+W(h+l,v)+W(h,v-l)+W(h,v+l))^-4) 
+0.7xcx(Ye(h-2,v)-=-2-(Ye(h+2,v)+Ye(h.v-2)+Ye(h,v*2)+Ye(h,v))-^8) 

25 iiLttiu. :;t, b, c s ^ b > ->'£S@g-f £ fc«> 

©0*&£:L. h + vii, fg3 (a) H©«fc*s^Ttt»£fttti:ft »K 

feSIM (R-Y, B-Y) COHTB, BUS* 4 (If fc o 
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i^T& 1 fl8©« m b ttS 0K«-^cr)^ 2 B£ x *3t2!j^£t>i: 

R-Y(h,v)=0.7-r0.3xUx(W((h div 2)*2,(v div 2)*2)+W((h div 2)*2+l,(v 
div 2)*2+l))-=-2-bxCy((h div 2)*2+l,(v div 2)*2)) 

B-Y(h,v)=0.89-r0.11x( a x(W((h div 2)*2,(v div 2)*2)+W((h div 2)*2+l,(v 
div 2)*2+l))-r2-bxYe<(h div 2)*2,(v div 2)*2+l>) 

R-Y(h,v)=0.7H-0.3x( a x(W((h div 2)*2,(v div 2)*2)+W((h div 2)*2+l,(v 
div 2)*2+l))-=-2-bx(Cy((h div 2)*2tl,(v div 2)*2 ) x 2+Cy( (h div 2)*2-l,(v 
div 2)*2)+Cy((h div 2)*2+l,(v div 2)*2+2))-=-4) 

B-Y(h,v)=0.89-r0.11x( a x(W((h div 2)*2,(v div 2)*2)+W((h div 2)*2H,(v 
div 2)*2+l))-h2-bx(Ye((h div 2)*2,(v div 2 )*2+l ) x 2+Ye( (h div 2)*2,(v 
div 2)*2-l)+Ye((h div 2)*2+2,(v div 2)*2+l ) )-M) 

tc5 «t -5 {Cie^LfeA s , $4 (a) m<D <*. o t=« 2 4ft21ift0 
iOIL/^-^O^ *><E>±SI5 2Silg£:£&j3jg7.f;i/*, TSB 2 li 

-r ;u*<DgEg{i, Sf§ 4 (b) m© «fc -5 t« 2 loft* tit 
±l3*M<DffjSS 1 Ttt, 4:2: OffiASlT^l&toU 
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Of, :®4 : 2 : 0 {±S ±> td T & < , 4:4:4, 4:2:2, 4 : 
1 : 1 ibtl^ffv - i:* W^T$)5 0 

t SB 31 IK 05 J£ SB 1 T?«±, -f ^7*>£ 

nft^fctoCGj£#*«lia!l3R!&»&1S-5 d i: left*©"?;, IBfttilfti© 
io ±iZnM<DBM 1 K2ii*. Itt 2 Si jfso 

3H7-r;t'*T?1liJ5fcLfc0!l<£ L A 3 , ^ © {fe © 7 < ;U * © iS3g te 

filT, *«W©»#©«BB» 1 a*©«5BISI5 3«t:*rj«5-ra» 
20 %M<D1&1R 2 to^TKBBra. 

mi (c) Hfct. mi (a) Wt^ttSHttt*** 1 ? 2©Sififc{* 

25 HfedSai^-f ;i/^^^Mf£$tbTt^S. 

$3 (b) |gii*£fl6©Jfc!B 2 fc43ttS* $1 (a) m©li^M-^ 
fiLSls]!^4 ©AiB*®^*^rc 

SIS 1 ( a ) IHfc*V*T, 1 SaLTtt^ttSSttSMMt^aiii 
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{** zm&m^ (t^it) cf^t, AD^feS3-e@ 

7 -f ;i/*©IE5!l#tfI 1 (c) Ht^r J;-5t:IK 1 H*, Ii41i^©^^ 
— > 13 iS-T^JSgT-, d (On* — y<D&$tn.7 J 
fe^J®7-f;u*, ->:p >feJ2ia 7 i- 7 < , 3t£ig 

S7-f;^i:a5« 4®^^ 2 H^AJ^:fij|lig7 ■< £ •& {ft© 
2®mA s v^>£;i25©7 ^ £tg«j2j@7 )\,$ £ & ZffitfiL £: T 3 « 

T>e+i$a 1 Ms *te«« 1 fi©£-tt 4 fit & 9, c © 4 fi # v h >j 
it n« b - Y&mm*5 im^mt)-t ^. 

T> i3 (b) fx!£#BSLfc#£,. i&BJ-r*,, 

G, B) tart, ®^rfiW= R + G + B, C y = G + B n y e = r 
SS3&7 ;u*«E>;fc S&MOBP&fg-ff Yfco^ttt, t* # ft ■»*■ > 7" 'J > 
Y(h,v)=axW(h,v) 

Y(h,v)=ax((W(h-l,v)+W(h+l,v))-E-2) 
i:ifiiW1-^o a <i ^- * 3, ^ u > ^ $H£-r 5 fc 

hlif 3 (b) m<Dmiz&\,s-tte'%K. : &WLhizZ> 0 
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R(h,v)=a x ((v(h-l,v)+v(h+l,v)) x Z+w(h-l 1 v-l)+»(h+l,v-l)+»(h- 

l J v+l)+w(h+l,v+l))-^8-bx(Cy(h,v)x2+Cy(h,v-l)+Cy(h > v+l))-r4 

Y(h,v)=bxCy(h,v)+R(h,v) 

jefs-^fS^-^cBfig^^^iNCQT-x mmmrnt* zmm l. 

B(h,v)=a x <(w(h-l,v)+w(h+l,v)) x Z+v(h-l,v-l)+w(h>l,v-l)+w(h- 

l,v+l)+w(h+l,v+l))^-8-cx(Ye(h,v)x2+Ye(h,v-l)+Ye(h,v+l))-^4 

Y(h,v)=cxYe(h,v)+B(h,v) 

tiftWLttii^o cciT, b, c (±y ^- < * ? u > i/^m&r z> 

Tz«bCDmm.t L. mod £g&©|5&g<7)§)J£cD^£fBl t) tortf *fc -Ttitt. 
->r>fe7 ;b * © hti. (h mod 4)=1 £: & t) , Hfe7 >r ;u 
*<Z)fc£{igCD h(£. (h nod 4)=3fcJis 0 

tSfBfr ?>3}<<ft£: Z £ IZ&tt. e> & t^o LfrL<t#?>, CyiilCT^T 
fiG + Bf&^-tf, Yelll;o^tliR + Ggg^f)\ ft ft -fr > 7 'J 
LTl^T* £ , tS^^tiSRS^B^t^tt, iSfifs^Y 
4>T'g*3#co lffe!). &mWJ>t£ <;§l>8¥*£l&£<£i#Lfc£ £ CD 
IStitYfc&s, 

-feM^S-^ (R-Y, B-Y) fc^HTB:. m&m^ 4 ICOU 
T§ 1 ML. iSl^M-l-CDigE 1 4t 4 Hi}! £ t> i; o 

Sii?tHffl<5R, Bfifcfl>tt, 

R(h,v)=axW((h div 4)*4,v)-bxCy((h div 4)*4+l,v) 
B(h,v)=axW((h div 4)*4+2,v)-c xYe((h div 4)*4+3,v) 
tt5. ^^tGI±, 
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G(h,v)=ax(W((h div 4)*4,v)+W((h div 4)*4+2, v) ) -r2-R(h, v)-B(h, v) 
t-TZo d©R GBfr?>feIIMi±jfi<tt#Jtc, 
R-Y(h.v) = 2xR(h,v)-G(h,v) 
B-Y(h.v) = 2xB(h,v)-G(h,v) 

its. 

W±CD^^$rfT 5 C i: (c «t X . 35 3 (b) d £ "T J; ? t- , Wtl 
H^s IS4 1jS© 4 flicD3f?g:fl^Yt^Ls 2 fl £H CD feUfa R — Y, 
B-Yft 1 m&mZtitiZ tlzte!) . m3 (b) miZmT. 4:1: 

So 

T(iO. 3, BtZOUTteO. 5 9, G -TU\ T ti 0 . 1 1 OflJ&i: 

Y©^fe&^j£t^u^&©T&SC9T&»&^l£<l^#f#e>n. 2 

[£o±-r s c i:j5)ST-^-So cnic-p^TJi, nmvmm 1 

^ S A* . Jli21i^©*'JfflcDtt^tc: J; t) ifOttHt R> G, Be£*>£ 
iEitl5©t\ 4:1: 1 tfi £ ft T & < , 4:4:4, 4:2: 
2.4:2: 0 {BiJ * So C i> WtfeT- ifc S „ 
fcfc, -r ;u*cDi2MJix mi (c) ED, »3 (a) 03 cd IS S 

lUOT, £5 (a) El © J: -5 C §E 1 iS3S, «4i*CD*0SLM^ 

£ fcl ± 1" -5 d # T § 3 o 15 (b) Ht^Tiots 31 1 
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(c) mo±&mmy ■< )i* ±few$*©5S3S7 -r ;u*©Efi &a 

*x#x., *»o^> t >fi 7 -r ;i/ * £ Aft#x fc 8 MM<D^ 

9-><Dm<0&L$iW£ + ZZ *£4ii5ji<D4 : 1 : 

l^iCs tt2!lX> 4*2 11*0 4 : 2 : 0 U 5t©nJ5#£*tJfa "f £ > & 

±fe^3i7 -< if -fi jg j© 7 -f ^U^T'lftl^LfcWITl&WLfctf* ^ 

m%k^%M*s&.-z$>z>o S3@7-f;b^oi^t)Su^^->{c*3^-rx 

4 ffiifg &m <D jS L^^ — > il Lt. 3:^33117 2 AS 3rfe 

15 -C£^fefc»ar47-f 28«#l«£ffi«-r*itf , IBODSfrliitf 
»^ns. fit 1 SAL i4il$Ofe^SS7^b : ?©;^->* 

i^7S(Pl{c:4M^ — >fflj§EL, ^cd 4 - >©fe#8&7 •< ;i/^c7)3£^ 

20 liAT> *1tW<Dm *OlSfflm4Jl, If *©$Sffl!fi 5 JJi, I#^©laffl 

*vtiz&m$ -a- utrnzif? feet:, u >7;tga>?>*iff&£*iT^£o 

CSlltS. 5 {iI2tI(HlEST$. t)> 3 T £ ft 5r s; * 

-im&fs-^ £ 1 M^ietgf 6 (iffliniifwmPKT'fe o . lets® 
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§Df£[e]S§5 N ffl^^ttJlHjl^ 6 s ilMIiEl^ 7 O*® 
Sg6(b)Eltc, H«:a«l* : ?2 ±©fe»«7 -f ;i/^o*j5St5«-r. IK 

tsttiaiis ( 12 jf> -a- -r ) tc% s as wik, cyiij^, y e gi 

*RGB^t-2tt W=(R + G + B)/3, Cy=(G + B)/3> Ye=(R + B)/3, 

fc*af?, ws^$: w=y ttnis, wwatottjaM*-*©* g 0 

& © ^ ttJ A r *£ -d \ > T xE ^ -5 o 

->:p >feM Cyn £tt4fR!IBjR h L tci&^ t, J?m2ilj?g 
®£B£3*T ©-£=& 0 , • 9J£Oep&\ C (DWM Cyn ©fcf Ijllt 
ifcKfcL*^ YeBttfcfc* WH*T»S. i7^|(;St®-(D , ©5|pIt 
£>£8£;S|Sj©*lligjg£. V C> ©-©'©^(qJTfe -5^^|p]CD|g^JS*, 

Vc= I Wu-Wd I + I Cyu-Cyn I + I Cyd-Cyn | ( 1 ) 
Hc= | Wl-Wr | + 1 Cyl-Cyn | + 1 Cyr-Cyn | ( 2 ) 





WO 99/S934S 



PCT/JP99/02385 



24 



Vc+Th < He 



(3) 
(4) 



Hc+Th < Vc 



ALfc»^tt«*|$l, SC(4)tfj*itLfc*^l±«t3&lRli:«Bf-r*. iC(3), 

10 RCy=(Wu+Wd)/2-(2*Cyn+Cyu+Cyd)/4 (5) 

# Cyn C»LT«^fRl©*©«jZZPllS*MfflLT. ^£f£# RCy 
RCy=(Wl+Wr)/2-(2*Cyn+CyH-Cyr)/4 (6) 

RCy=(Wu+Wd+Wl+Wr)/4-(4*Cyn+Cyu+Cyd+Cyl+Cyr)/8 (7) 
it(5)~(7)lz J; ^>T*# £> ftfc^SfiS^ RCy fcffl^T. JfesStJ:*)* 
20 MMS* Cyn ©Wj##£, W =Cyn+RCy - A*T S -So 

£"C©*1iiaiI* Cyn Co^T, |sJ«C UT±iBO«f^t J: t) W-£ 

Y eB5Ra*tt*|fflH*©»6ti:, iUl)~(2)©5t + <Z> Cy 4 Ye £ ff 
9»;tT» *Bfi0g1lfti£fT -5 3 h#T- 5X;(5)~(7)tf>5£*©£;zZ© Cy 
25 £ Ye ClliitfS^ BYe ^*»-5o 5 ^£fi£#fct R g&#T- 
ttfc<» B^t^^5eitt> W'=Yen+BYe ttSCtt, YeHX 
<0WJ5K^**fta 3 fctfT S*. ±T<Dtft*IMiIi* Yen Co^t. W 
4R(c LT±B©»fls*fr -5 . 
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&tt Nil lift £{3rtr. iaf*ipj* J: V^^IpJcd^^K*^ 

m^gtui^ 64«)^fR]©fflMig few m1-5sa.ii * s An e, sfc, m 

lg8^{± N ->7*>feBi£ Cyn ZteffirSMm £ b J® <D JH S2 !j 5f| © 
IEM£^-f fecOTfe t) . •EPi:OBI<±. Z(DW\m Cyn CDMNIA13TJ2> 

si: Lfci^ Ye mmt. \immx-&z 0 

©A fciota msec ::th:?6 csb 8 pqc^-r®-®' 

©;frftT:&£;&#4&T#(qJ©fflHJ££x Ni\ ©-©' <Z> # Ir] T* <fc £ £ 

Nr= |(Wu+Wl)/2-(Wd+Wr)/2|+|(Cyul-Cyn)|+|(Cydr-Cyn)| (8) 
Nl= |(Wu+Wr)/2-(Wd+Wl)/2]+|(Cydl-Cyn)|+|(Cyur-Cyn)| (9) 

zomzkt. ^(i)~(2)T^&?)fe vc. He &m^Ts ifcoife^aicj: 

Vc+Th < min(Hc,Nr,Nl) (10) 
Hc+Th < min(Vc,Nr,Nl) (11) 



# 
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Nr+Th < min(Hc,Vc,Nl) 
Nl+Th < min(Hc,Vc,Nr) 



(12) 
(13) 



Th Jilig<£T& 13 > ff^CD^8u min ii* -y n F*J CD =& g ^ CD ft 
<2^'hfit£ 3 MH&T-ifc ffi &8 # ft (± N 5$ ( 10 )#fi£;&Lfc 
5 J&^fSK S;(ll)6«sKi:Lfc*dtt, 8!#[S]> SC(12)tfhE:fc L fcm&lt, 

£*4»T#fii> 5£(i3)#(&:£LLfct§i§rfi. £»tf>"F2>iaK fcttBfra. 

5£(10)~5Ul3)©^-ffti)fi£ir Ufct>i§£-{i, *§H73[R]&Lfc*iJ»r-f 

ftfc u *u»t ^n^^i^cDM rasas ^ie^ *> n-c t» s £ c -cas 
e> *agg^io]^f4«)^(q] £ w» s n jt »^ ©fits a* it im <**!.*. 
tsmxfa-w&m&TJifo £mm£ titz®-&i±. mmrsmm cyn 

LT^«4«>T*[Sl^^O^Iiaii^$:^Jffl ^fSfife^ RCy £&5££ 

RCy=(Wu+Wd+Wl+Wr)/4-(2*Cyn+Cyul+Cydr)/4 (14) 
2i»»T*lSi:*JK*nfc«^H:» ttttdflliX Cyn izPH,T&m&b 

TJ5fa(Dft.(Dmmwm*mm lt, ^feua** RCy *jjr^c*ffii>TUiB 

20 RCy=(Wu+Wd+Wl+Wr)/4-(2*Cyn+Cyur+Cydl)/4 (15) 
C0jtfg{I^£f§£, o 

25 ftT^tfiMtiitftli. 

tm<DBm 5 . 
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ilS^Tfefflf*!], 9mtOWl±. £ (DWM Cyn CDSP3iT'^ 

±131**8© JB» 3 Ml 7 ElC^r©-® 'C9;S[q] t:CJ)-CJ)'©;6■ 

[Sl©tBfIlJg;*:^:^ C d Trfct ;* £ S9BCSt®-©' © 

L 4 s * ft© Lur N ©-©' <D 13 ft T ife -5 Zc T L ft ft CD ffi g| 

flEfc* Ldk ®-@* MftT'&&£TL^#|SjCDfflMj££. Ldr b 

Lul= | Wu-Wl | + | Cyu-Cyn | + | Cyl-Cyn | ( 16 ) 

Lur= | Wu-Wr | + 1 Cyu-Cyn I + 1 Cyr-Cyn I ( 17 ) 

Ldl= | Wd-Wl | + | Cyd-Cyn | + | Cyl -Cyn | (18) 

Ldr= | Wd-Wr | t | Cyd-Cyn | + | Cyr-Cyn | (19) 

c©*£^£: N it(l)~(2)T3t«>fc Vc, He fcffli^T, &©3M£:£tcJ: 

Vc+Th < min(Hc,Lul,Ldl,Lur,Ldr) (20) 

Hc+Th < min(Vc,Lul,Ldl,Lur,Ldr) (21) 

Lul+Th < minCHcVc.Ldl.LunLdr) (22) 

Lur+Th < min(Hc,Vc,Lul,Ldl,Ldr) (23) 

Ldl+Th < min(Hc,Vc,Lul,Lur,Ldr) (24) 

Ldr+Th < min(Hc,Vc,Lul,Ldl,Lur) (25) 
fcij. Th jiBafitT-^ U . &fe<Dfe!&. min (i ts y u fAj © % W M © f*3 

oi'Ms h a gB^Tfe -a., }a nanism. iU20)#j&;& LtiS£-<±. 

5t(21 )#/#:& Lfct§£rfi. «t*|Sj* &(22)ti i f&3L\stz1&&l*. 
£± L ^£ft, ^(23)A^^r LfeJ^-^ttv -fa ± L =f jSFIrK ^(24)*Sfi£ 
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fSl £: Wr f -5 o it(20)~it(25)©V^-rn*fi£iz: ^^-&<iffiM^lSj 
LT^F h.L**|S0O*<Z>flJjniB*ftfiJfflUT» ^J£s£# Rcy 

io ffl^tgajtSo 

RCy=(Wu+Wl )/2-( 2*Cyn+Cyu+Cy 1 )/4 (26 ) 

^±L^^\sitmm^tir^m^it. mutism m c yn 

■f «. 

15 RCy=(Wu+Wr)/2-(2*Cyn+Cyu+Cyr)/4 (27) 

£TL^2T6lfc*UK£.ftfc»£-(±, $M|^i^ Cyn C^LTSTL 

Mlfc©*©«iaHJJlS**iJffl UT, RCy £&3t*fli JltB 

RCy=(Wd+Wl)/2-(2*Cyn+Cyd+Cyl )/4 (28 ) 

20 teTL^XfcltmmZHizm&te. ttMHBift Cyn C^btfiTL 
Mfa«D*<Dffiitfl!JISfe*JflI IT, TJSfi£# RCy £&5££ffl^T&tB 



25 Jgj£«#£f§£o 
%M<Dmi& 6 . 



RCy=( Wd+Wr )/2-( 2*Cyn+Cyd+Cyr )/4 



(29) 
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Vc.Hc £tt£3c«>;fc„ ::t-ii^M;< iSit^t®- 

Ml 9 tUt^r©-©' CD2rfin?fc4a;±LMl5J©fflWfle LuK ©-©* 
©3&ftT-&£;&±LM[Sj£>*Bli8jg Lui\ ©-©* <D# |3]T- & * tiT L 
MrS]©4Blfljg LdK ©-©' (Dfifa-Z&ZGTL^XftcDttMm. Ldr 



Vc+Th < min(Hc,Nr,Nl,Lul,Lur,Ldl,Ldr) (30) 

Hc+Th < nin(Vc,Nr,Nl,Lul,Lur,Ldl,Ldr) (31) 

Nr+Th < min(Hc,Vc,N],Lul,Lur,Ldl,Ldr) (32) 

Nl+Th < min(Hc,Vc,Nr,Lul,Lur > Ldl,Ldr) (33) 

Lul+Th < min(Hc,Vc. Nr.Nl.Lur.Ldl, Ldr) (34) 

Lur+Th < min(Hc,Vc,Nr,Nl,Lul,LdI,Ldr) (35) 

Ldl+Th < min(Hc,Vc,Nr,Nl,Lul,Lur,Ldr) (36) 

Ldr+Th < min(Hc,Vc,Nr,Nl,Lul,Lur,Ldl) (37) 



Th fctggfiS-Cifc !3 . min li t> >v a F*J Jg* V> F*3 

©•'J»**k«l!ll«[t*5. 4§H#ffltt. 5U30)tf/&j£ LfcW^tt, 

£&«>T#[nK 5t(33)#/#:£LfciS-&fci, £***&T#IrU i$(34)#fi£ 
il/tS^li, £±L3=#inK 5£(35)#fifc.& Lfci#£rfc£, 6±L?^ 
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Ink a(3G)3b»figji:Lfc»^l±. £TL^2rrSK iU37)#f£:fc Lfc©£ 

±ESE«S©J&!S 3 -rtt> iSN£fitfttEflt £*i]»r£ ftfcH^fcffiBa OS- 
IRIS: L t*J»fat Jxfc^-&CDffi^«a.SA J i!?^t,ixTU^*s, 

«WA-fatffc»0>T#eafcfll»T3ftfc»£-U:, tiffins* Cyn iztt 
LTfe?4«)T*lSlCD^©^Iiaffl^«^Jffl LT^S^ RCy £i£(14)& 
ffl^TJflB-ra. S»»T*lMlfc!pJBf*nfc»-&tt, ti*ffiaiIiSil Cyn 
£*f LT£#»T/jfcl©*©«2ZH***Jffl LT, ^£e£#- RCy Sit 

tiMP^UM? Cyn LTfe±L^35r|£a©*flDjBiail**ipJffl LT, ^ 
RCy £5$(26)&/B^Tg£BT -So € ± L ? # [S] mm £ ti tz t§ 
&m?£Wm Cyn £*f LT £± L^^InjCD.freDjiJiaiiifji L 
T^S/£# RCy £j£(27)£ffl^TW£ii-r3o £T L M ft £ ¥JBr $ ft 
tzm&&. fcmfflWm Cyn t^LT^TL^^faOcfrWJSiailj^fcfi] 
fflLT, ^F£fi£# RCy £ it(28) l> T & it} f S o L ^^(rI 1 

&Sr£ft/fcig£rfci. 46 FIB BUR Cyn £ *t L T £ T L ft <Dfr<DMmW 

mzmmLT, =f RCy ^^.u^^m^xn^t & a 
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XftOftMg. Nr, &m»bTjjfa<DmMlg Nl. fe±L=J=>ii i&JWffiBB* Lul % 
^±L^^f^<^ffi^S Lur, £TL^;frft<£>*flfl8,g Ldl, ^TL^farofB 

Ldr Ti±, m&wmm±X'mwLx\,^7!)^ zzT*ttm&~ts&G.m# 



Vc=|Wu-Cyn|+|Wd-Cyn| (38) 

Hc=|Wl-Cyn|+|Wr-Cyn| (39) 

Nr=|(Wu+Wl)/2-Cyn|+|(Wd+Wr)/2-Cyn| (40) 

Nl=|(Wu+Wr)/2-Cyn|+|(Wd+Wl)/2-Cyn| (41) 

Lul=|Wu-Cyn|+|Wl-Cyn| (42) 

Ldl=| Wd-Cyal + |Wl-Cyn j (43) 

Lur=|Wu-Cyn|+|Wr-Cyn| (44) 

Ldr=|Wd-Cyn|+|Wr-Cyn| (45) 



*S61S©JB« 8 ©«fi£l±, ±EfflS©JBJIB 3-6 <Dm&k HtT-* 
MBOlilK Cyn 
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Cyn g#J£flH>?\ Ma©Wiij^CD^^ffl^T. asctatiT 

W'=(Wu+Wd)/2 (46) 

W'=(WHWr)/2 (47) 

W'=(Wu+Wl)/2 (48) 

W'=(Wd+Wl)/2 (49) 

W'=(Wu+Wr)/2 (50) 

W'=(Wd+Wr)/2 (51) 

W'=(Wu+Wd+WI+Wr)/4 (52) 

mm<DBm 9 . 

asts, mmcDMm 9 to^x, m 1 oel »inaMi*Ti»«ir 

So 
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